Introduction
Populations of the little owl in Central Europe have decreased significantly over the last 50 years, much more so than for any other owl species (Glutz von Blothzheim & Bauer 1994) . In Germany, a population decline of 24% and in Poland 50% (Nieuwenhuyse et al. 2008) were noted between 1994 and 2004. Decreasing populations in the Czech Republic and in large unoccupied areas in the north of Slovakia have, in recent years, shown that little owls in the lands of the former Czechoslovakia are also under continued pressure. Compared with the beginning of the millennium, in 2011 further declines in populations in open agricultural land in the Czech Republic were also found. This negative trend in abundance is also apparent from "distribution centres", where the little owl used to attain relatively high population density rates. The present population of the little owl in the Czech Republic does not exceed 180 breeding pairs (2010 -2011 Šálek & Schröpfer 2011, pers. comm.) . The absence of up-to--date data on the abundance and number of the little owl in Slovakia, has prompted a renewed interest in the species. Identifying the key areas of abundance and setting up adequate protection measures for this owl, in order to save and strengthen populations within Slovakia, are ongoing. The most common causes of the decline include the be loss or unavailability of trophic sources, loss of breeding and day roosting sites, direct human disturbance at nests, collisions with vehicles, severe winters with long-lasting snow cover, predation pressure and a significant number of owls also perish when trapped in drainpipes, chimneys and the like (Šťastný et al. 1987 , Sedláček 1988 , Schönn et al. 1991 , Glutz von Blotzheim & Bauer 1994 , Hagemeijer & Blair 1997 , Pačenovský 2002 , Závalský 2004 , Nieuwenhuyse et al. 2008 .
The main aim of this study was to estimate the population size of the little owl in the south-west of Slovakia, based on the results recorded in selected parts of Podunajská rovina lowland, and to contribute to the knowledge of overall abundance of the species in Slovakia.
Study area
Podunajská rovina lowland, with the exception of a small area in the north-west, is one of the driest and warmest climatic zones in Slovakia. In the north of Podunajská rovina lowland, the influence of the Malé Karpaty Mts. is apparent and causes the climate to be slightly more humid and colder than the rest of the region. The warmest area lies around Veľký Meder, where the average annual temperature is more than 10 °C. In other parts of Podunajská rovina lowland, the average annual temperature does not exceed this figure. The average air temperature in January is usually -1 °C to -2 °C, in July it is more than 20 °C. Annual rainfall reaches 600 mm, while approximately 300-350 mm falls during the growing season (Veľký 1980) . The most important element in land structure in the model areas is arable land, which comprises 57.5% to 80.1 % of the whole territory. The remainder is composed of vineyards, gardens, orchards, grasslands, forests, water surfaces, built-up areas and the other surfaces, with relatively equal representation (ÚGKK SR 2010). The typical land-use of Podunajská rovina lowland is depicted in Figure 2 .
Material and methods
Data were gathered on four model areas in Podunajská rovina lowland with the overall area of 406.9 km 2 ( Figure  1 ) during spring seasons (from March 10 to May 9) in the years 2009 and 2010. A standardised method of mapping was used with the help of territorial call recordings, which were played from a car radio. Mapping was carried out after sunset (earliest time just after dusk) to approximately 23:00. Three minutes of playing recordings were followed by two minutes of listening. Recordings were then played once more for two minutes. If there were no responses from little owls after another five minutes of listening, the area was considered unoccupied. Farmyards were not visited directly, rather recordings were only played close by. Some areas were checked in both of the years the mapping took place. An area where the species was (Figure 2) , farms, isolated buildings in farmland and other closed areas, occasionally also cemeteries, castles, parks and ruins, were all mapped. A total of 79 localities were checked. The overview of cadastral districts composing the model areas is in the Table 1 .
Results
Out of 79 controlled areas, 26 were occupied in at least one of the mapping years. The overall proportion of occupied areas was 32%. The abundance of the species was recorded in individual model areas 0.2 (model area 3), 0.4 (4), 0.7 (1) and 1.2 (2) in occupied locality per 10 km 2. The average abundance was 0.6 occupied localities per 10 km 2 . The highest value was recorded in model area 2, on Žitný ostrov, the boundaries of which are formed by cadastral area Janíky in the north, Oľdza in the east, Kvetoslavov in the south and Miloslavov in the west. In this region two cadastral areas lacked positive records. In model area 1, around the town of Šaľa, the abundance rate was 0.7 of an occupied area per 10 km 2 and one cadastral district was without a positive response. The model area 3 with the lowest abundance rate and only one positive locality was situated on the outskirts of Bratislava. The highest rate of two occupied areas per one cadastral district was recorded 6 times, one occupied area per a cadastral district was registered fourteen times and in eight cadastral districts the presence of the species not confirmed at all. All localities with positive occurrence were of anthropic character -agricultural areas. Occurrence in parks, gardens and in open land was not confirmed.
Podunajská rovina lowland covers more than 3,500 km 2 , of which the mapped area comprised 406.9 km 2 (11.6%). Based on the results from this area in the years 2009 and 2010, it is possible to estimate the total number of sites occupied by the little owl as approximately 217.
Discussion
Due to the use of indirect detection methods to establish the little owl population size, it is necessary to consider the assessment of the population in the area as relative (Townsend et al. 2008) . Between 800 to 1,000 pairs of little owl were estimated in Slovakia in 2002 (Pačenov-ský 2002), a figure which corresponds well with the 217 occupied localities in Podunajská rovina lowland in 2009 and 2010. Nevertheless, it should be noted, that since only specifically characterized locality types were used for presence monitoring of the species, within the model surfaces, the calculation may be slightly understated.
Suitable comparative data from Podunajská rovina lowland are not available. In an area of 10×2 km in Dunajská Streda district in 1992, at least 7-8 territories of little owl were identified, which equates to 3.8 breeding pairs per 10 km 2 (Kürthy & Kürthyová, in Danko 1994) . It is unclear, whether this was a locally high value or, compared to more recent results, was an usually high figure for the Podunajská rovina lowland at the beginning of 1990´s. As a comparison, in 1991 in Východoslovenská nížina lowland, an area of 1,306 km 2 , the density of one nesting pair per 9.5 km 2 was registered, that is, 250 nesting pairs. A similar situation occurred in Košická kotlina (both in east Slovakia; Danko et al. 1994 ). However, it seems unlikely, that the density in Podunajská rovina lowland was higher than in Východoslovenská nížina lowland in the beginning of the 1990's.
Therefore, that figure probably relates to a local concentration, which is not unusual amongst populations of little owl in neighbouring countries (Czech Republic, Austria) or indeed elsewhere across the range of the species (Schönn et al. 1991 , Ille 1992 , Benda & Marek 2001 , Nieuwenhuyse et al. 2008 , Šálek & Schröpfer 2008 . Sometimes, numbers can be even several times higher. For instance, in 2000 in Děčín, Czech Republic, a local concentration of the species with density of 16.8 pairs per 10 km 2 was estimated, whereas the species was absent from the surrounding country (Benda & Marek 2001) . In the Austrian part of Pomoravie in 1991, 7 breeding pairs were found (with 4 other territories occupied by single males), which were all concentrated in neighbouring village, with one exception (Ille 1992) .
The population density of the little owl in secondary habitats in Central Europe, does not reach such significant 
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figures than in its fundamental habitats of savannahs and semi-deserts (Schönn et. al. 1991) , although locally high values can be attained. Densities reached in research areas do not come close to densities obtained in the current centres of distribution in Europe. For example, in Portugal, the density within one open woodland in 1997-1999, was 70 pairs per 10 km 2 , locally even 185 pairs per 10 km 2 and 25 pairs per 10 km 2 in steppes (Tomé et al. 2008) . Despite this, however, compared to other neighbouring regions, the population of the Podunajská rovina lowland is not insignificant. In the geographical entities of Borská nížina lowland, Dolnomoravský úval lowland and Chvojnická pahorkatina Mts, 52 areas were checked in 2011, out of which only one was occupied by a breeding pair (Dobrý et al., unpublished data) . The low population abundance in these areas, in comparison with Podunajská rovina lowland, was also recorded in the early 1990's (Kürthy pers. comm.). In the 840 km 2 area of Nitrianska pahorkatina Mts, the density in 2009 was 0.27 pairs per 10 km 2 . From 103 localities that were checked, 24 were occupied (Šnírer et al. 2009 ). The state of the population in the neighbouring Austrian areas in 2010 was 74 occupied territories, all of them in the north -eastern part of the country (thus partly in touch with Podunajská rovina lowland, Ille 2011, pers. comm.) . In regard to information from surrounding regions, it will be necessary to pay due attention to the protection of the little owl population in Podunajská rovina lowland. The importance of the local population for this region is evident and new data can be expected due to the ongoing monitoring work (Chrenková & Dobrý 2010) . Podunajská rovina lowland, in terms of climatic conditions (temperature, precipitation), is the most suitable region for the little owl in Slovakia, and higher densities are likely, due to similar climatic conditions and more extensive farming, only in Východoslovenská nížina lowland. A similar state, where after an overall decline populations of little owl persist in parts of the country with the most suitable climatic conditions, is known, for example, from Austria (Nieuwenhuyse et al. 2008) .
As was presumed, research failed to prove the presence of the species in types of localities other than farmyards. A strong synanthropization of the species was already suggested some 20 years ago from Východoslovenská nížina lowland (Danko et al. 1994 
